In this issue of Annals of Surgical Oncology, Takahashi et al. 1 report that skeletal muscle reduction in the highest tertile of their patient series was associated with worse cancer-free and overall survival after an oncologic esophagectomy. The patients were 65 years of age or older, had no cancer recurrence at 4 months, and had undergone R0 resections.
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The skeletal muscle index (SMI) analysis remained significant in the multivariate analysis for recurrence-free and overall survival. In fact, SMI loss in the highest tertile of patients had a hazard ratio (HR) of 5.405 for death (p \ 0.001; 95% confidence interval [CI], 3.514-8.314) and showed similar findings for recurrence-free survival. The patients with the highest tertile of skeletal muscle loss had more node-positive pathology at the time of resection, suggesting that the presence of microscopic disease may have correlated with the loss of skeletal muscle.
Pre-therapeutic sarcopenia in esophageal cancers is highly prevalent as well as significantly and independently associated with postoperative complications, chemotherapy-induced toxicity, and poor survival in cancer patients, as shown in a recent systematic review. 2 Although we have no information on the use of postoperative enteral feeding and skeletal muscle index in this setting, enteral feeding has not demonstrated improvement in terms of postoperative weight loss. 3 Nagata et al. 4 also studied postoperative skeletal muscle mass after esophagectomy and found that reduced skeletal muscle in the psoas muscle 6 months after esophagectomy did not correlate with preoperative nutrition status or neoadjuvant therapy. Their series showed no association with cancer recurrence, although the patients with presarcopenia at the 6-month mark did have more pneumonia and a doubling of 12-month mortality (24.1% vs 11.7%; p = 0.11).
The most accepted and current definition of sarcopenia as per the European Working Group on Sarcopenia in Older People (EWGSOP) is the accelerated loss of skeletal muscle mass and function. 5 Sarcopenia is a hallmark of cancer cachexia, and its diagnosis is heavily reliant on measurement of the muscle mass. 6 Among the objective noninvasive methods for evaluating sarcopenia, computed tomography (CT) and magnetic resonance imaging (MRI) are considered gold standards. 7 Quantification and quality of muscle mass can easily be derived from CT and positron emission tomography (PET)-CT studies routinely performed for staging and restaging in oncology patients without any extra cost. In particular, CTderived muscle mass at L3 has been shown to correlate well with whole-body muscle mass. 8 Although semiautomatic muscle segmentation is the current trend for obtaining the CT-derived measures of muscle mass and myostatosis, the variations in the CT acquisition parameters and the image analysis techniques make it difficult to compare data across techniques. 9 Although successful therapeutic targeting of cancer cachexia may not eliminate microscopic disease, it could alleviate some of the postoperative complications associated with cachexia. Findings have demonstrated that patients after esophagectomy have decreased ghrelin secretion, which can lead to early satiety, decreased appetite, less growth hormone secretion, and inflammation. 10 Using ghrelin agonists after esophagectomy for select patients could be a strategy to mitigate sarcopenia. This strategy led to an increase in skeletal muscle mass in a placebo-controlled randomized trial with stage 4 lung cancer patients, although in the post-esophagectomy setting, correlations with weight gain have varied. [11] [12] [13] [14] Additional cachexia-reversing strategies include targeting chronic inflammation. Muscle formation is tightly linked to immune modulation. Pro-cachectic cytokines, including growth differentiation factor 15 (GDF-15), interleukin-1 (IL-1), IL-6, tumor necrosis factor-alpha (TNF-a), and interferon-gamma (INF-c), released by either the tumor or immune cells, activate proteolysis, myocyte apoptosis, or decreased amino acid transport and regeneration. 15 Strategies to reverse cachexia by reducing inflammation with nonsteroidal antiinflammatory agents (NSAIDS) have been deemed not useful, although one randomized controlled trial is ongoing, applying ibuprofen with nutritional support and exercise in the intervention group. 16, 17 The hypothesis is that cachexia intervention may be more successful during the early stages.
Chronic inflammation is associated with decreased effectiveness of cytotoxic T cells, which are the hypothesized means of killing cancer cells with the use of programmed death-1 (PD-1) or programmed death ligand-1 (PD-L1) inhibitors. 18 Patients with low postoperative sarcopenia could be candidates for immune checkpoint inhibitors, especially because sarcopenia may be a marker for microscopic disease.
The addition of a new International Classification of Diseases (ICD)-10 code for sarcopenia points to recognition of this as a distinct disease entity 19 while encouraging additional research in diagnosis and treatment of this disease. Evolving consensus definitions and future availability of fully automated algorithms for segmenting CT images to quantify body composition based on a deep learning approach will allow for the effective integration of CTbased diagnosis of sarcopenia into patient care. 20 
